Aims: To determine the extent and type of premedication used for elective endotracheal intubation in neonatal intensive care units (NICUs).
Introduction
Endotracheal intubation of both the term and preterm newborn is a frequently performed stressful procedure in the neonatal intensive care unit (NICU). Intubation, if performed without preprocedural sedation and analgesia, is associated with pain and adverse physiologic responses, including hypoxia, bradycardia, systemic and intracranial hypertension, [1] [2] [3] [4] and a potential risk of intraventricular hemorrhage in preterm infants. [5] [6] [7] Premedication has the potential to attenuate these potentially deleterious physiologic responses, is more humane, and has a growing body of evidence that it not only improves the physiologic stability but also decreases the time and difficulty of the procedure. 3, 4, 8, 9 As far back as 1992, Ziegler and Todres 10 performed a preliminary survey to determine the extent and type of premedication used for intubation. The overwhelming majority of the 101 respondents never or only rarely used sedatives, and 97% never used muscle relaxants to facilitate intubation. Since publication of this report, more evidence has accrued to support the argument favoring the routine use of premedication for endotracheal intubation in newborns. However, there are no recent data to determine if there indeed has been a corresponding change in practice, nor a systematic observation of the extent to which sedation for intubation is currently provided in neonatal units in the United States.
Methods
A pretested questionnaire ( Figure 1 ) was distributed via e-mail to the fellowship program directors of all 100 accredited training programs in Neonatal-Perinatal Medicine in the United States to query the use of premedication for elective endotracheal intubation in newborns. For the sample, the fellowship program directors were identified by their inclusion in the United States Neonatologists, Perinatologists, and Newborn Intensive Care Units Directory, 2002; Section on Perinatal Pediatrics, American Academy of Pediatrics. Two reminders, at weekly intervals, were sent by e-mail if no response had been received by 2 weeks of the initial mailing. Only the fellowship program directors were contacted to maintain consistency and to ensure that the respondents would be aware of the policies where they existed.
The questionnaire enabled compilation of data using the crosstabulation method to determine the percentage of respondents using premedication for planned or elective tracheal intubation (e.g., excessive gas leak, occlusion, inadvertent extubation, worsening of respiratory distress, or before planned surgical procedures, etc.) of both term and preterm infants, and whether a formal written policy existed for sedating babies before elective tracheal intubation. It enabled a determination of the pharmacologic agents most frequently used for premedication. The questionnaire was brief, with each question addressing a single point and requiring only a 'yes' or 'no' response in most cases. Tracheal intubations performed during resuscitations either in the delivery room, or during emergency stabilization of infants for inter-hospital transport were excluded.
The results were analyzed using the Pearson w 2 analysis of proportions with a value of <0.05 to determine statistically significant difference in proportions. Confidence intervals were also determined as a part of this analysis.
The questionnaire and the survey protocol were evaluated and exempted from continuing review by the University of Michigan's Medical Institutional Review Board, which approved the project.
Results
Of the 100 individuals contacted, 78 (78%) responded to the survey. Thirty-four of the 78 respondents (43.6%, 95% CI 0.33-0.55) reported always giving sedation prior to intubation, 22 respondents (28.2%, 95% CI 0.19-0.39) reported only occasionally administering sedation, and the other 22 respondents (28.2%, 95% CI 0.19-0.39) never use premedication. This difference in proportions in the use of premedication is statistically significant (P ¼ 0.0002). Only 16 of the 34 respondents who routinely use premedication for intubation reported having a written policy, while none of the 22 respondents who reported occasional use of premedication had a written policy. Interestingly, three of the respondents reported never using premedication for elective intubation despite having a written policy.
Opioids (morphine or fentanyl alone) were the most commonly used drugs by 32 (57.1%) of the 56 respondents who use premedication regularly or occasionally for intubation. A combination of midazolam with morphine or fentanyl is used by 15 respondents, followed by midazolam alone (seven respondents), and lorazepam alone (two respondents). Occasional use of pentobarbital in addition to midazolam and morphine was reported by one of the respondents.
Fourteen of the 56 respondents (25%) who give premedication regularly or occasionally always combine the use of sedation with a muscle relaxant (suxamethonium by three, vecuronium by two, mivacurium by seven, and pancuronium by two) to facilitate intubation. Medications coadministered with muscle relaxants are shown in Table 1 .
Discussion
As reflected in this survey, most elective endotracheal intubations performed in the NICU still continue to be 'awake intubations' that is, without the use of analgesia or sedation. Despite recent information, even now only 43.6% of the respondents routinely use sedation, and only 14 respondents use neuromuscular blockade before intubation. Similar observations regarding under use of premedication for intubation in newborns have been noted in three other surveys conducted in other countries.
11
The excellent response rate (78%) to this survey indicates that the results reflect the attitudes and practices of neonatologists in training programs, who disseminate this information to their trainees. The survey included the program directors from all regions of the United States in order to minimize selection bias. The limitations of the study are that these data are based on what a single individual reported for a group, which may not be always correct, and the stated attitudes and practices may be different from the actual practices. Nevertheless, the new news is the same as the old news: many neonatologists still do not premedicate infants for elective intubations. The survey focused more on practice than on attitudes regarding premedication. It would be useful to know if respondents consider premedication to be beneficial or not, and the reasons for not using it. However, we wished to keep the survey simple and limited to maximize the response. This questionnaire was intended as a 'screening survey' to determine the extent and type of premedications used for elective endotracheal intubation, rather than to analyze the reasons for such variations in this practice among NICUs.
The survey focused on NICUs with fellowship training programs and the results reflect their failure to teach and practice 'humane' medicine by withholding pain medication for elective endotracheal intubation. The main issue in interpreting this observation is whether the evidence regarding the use of premedication is sufficiently strong to justify its routine use for elective intubation in newborn infants. Awake endotracheal intubation is a painful and stressful procedure, and can result in stimulation of vagal and mechanical pressure reflexes in the upper airway, causing bradycardia, a drop in oxygen saturation, a rise in systemic blood pressure, and elevation in intracranial pressure. [1] [2] [3] [4] In extremely preterm infants, sudden elevation of intracranial pressure and systemic hypertension can contribute to intraventricular bleeding. [5] [6] [7] The unfavorable physiologic changes in heart rate, oxygen saturation, blood pressure, and intracranial pressure may be the expression of accompanying pain, and probably reflect autonomic overactivity. A recent meta-analysis of nine randomized controlled trials and two cohort studies related to the effectiveness and potential adverse effects of premedication for endotracheal intubation in newborns by Shah et al. 11 concluded that 'overall, premedication appears beneficial, either in attenuating the adverse physiologic responses to the intubation or decreasing the duration of the procedure, and its use is recommended.' Indeed, Anand and the International Evidence-Based Group for Neonatal Pain 12 suggested that, 'tracheal intubation without the use of analgesia or sedation should be performed only for resuscitation in the delivery room or for other life-threatening situations.' Therefore, the view that there is 'no need' for premedication or 'lack of comfort of We ask for your cooperation in completing this brief web-based survey by simply clicking on the correct responses and returning your answers to us by e-mail:
1. Do you routinely use premedication for non-emergency, elective endotracheal intubations (e.g. for leak around endotracheal tubes, worsening of respiratory distress, or prior to surgical procedures) in NICU?
• Figure 1 Use of premedication for intubation survey questionnaire.
using drugs' for premedication, as was reported in one Canadian survey, 13 are inconsistent with the available evidence. The results of the survey also highlight the fact that the dissemination of results from clinical trials can be agonizingly slow. It is not easy to alter medical practices or clinician behavior, even when there is compelling evidence to do so.
14 Dissemination of information by passive means is generally ineffective, and more proactive strategies, such as educational interventions, reminders, interactive educational activities (such as workshops), and multifaceted interventions (e.g., audit and feedback, and local consensus processes), 14, 15 may be necessary to achieve effective implementation of evidence-based recommendations and to ensure changes in clinical practice concerning the use of premedication for elective intubation. It may also be difficult to establish quality improvement initiatives without having a standardized policy in place. 
